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(54) BROAD BAND PHASE SHIFT CIRCUIT 

(57)Abstract: 

PURPOSE: To improve the performance of a comb-line filter 
and an SSB generating circuit or the like at a low cost with 
comparatively simple configuration by providing a difference 
between phase characteristics of two all-pass filters 
exhibiting an individual phase characteristic. 
CONSTITUTION: All-pass filters APF1, APF2 are a kind of 
active filters and transmit an input signal Vin at a prescribed 
gain and shift the phase of the input signal. The AFP1 has a 
phase characteristic a1 (=1/R1.C1) and the AFP2 has a 
phase characteristic a2 (=1/R2.C2). The APF1 having the 
phase characteristic a1 applies a phase shift of -ti/4 at an 
angular frequency co=a1 to the signal Vin as an output 
voltage signal V1 propagating through a signal path 1. 
Furthermore, the APF2 having the phase characteristic a2 
applies a phase shift of -n/4 at an angular frequency co=a2 to 
the signal Vin as an output voltage signal V2 transmitting 
through a signal path 2. When the phase characteristic is 
selected to be aKa2 f a phase difference between the signals 
VI, V2 becomes a prescribed value. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the phase shift of a signal which has a 
broadband phase shift circuit and the frequency flare of about single [ more ] figure, about an 
effective technique, is used for the SSB generating circuit of the Kushigata filter for chroma 
signal regeneration in VTR (video tape recorder), or a PSN (phase shift circuit) method, for 
example, relates to an effective technique. 
[0002] 

[Description of the Prior Art] A broadband phase shift circuit and the broadband phase shift 
circuit which performs especially the phase shift of 90 degrees can offer an important application 
in many technical fields, such as VTR and SSB. 

[0003] for example, VTR which performs record/playback of an image using a magnetic tape 
if it is, separating a luminance signal and a chrominance signal and carrying out signal 
processing of the video signal separately is performed. That is, in the VHS format or the format 
of 8mmVTR(s), in order to obtain recording density required for record/playback of an image on 
a magnetic tape, the so-called helical scan is performed. In this helical scan, since guard band 
loess record is performed, the cross talk from an adjoining truck occurs. 
[0004] Then, about the luminance signal, while making record/playback perform in the 
frequency region of comparatively a high region, the cross talk was removed according to the 
azimuth effectiveness acquired by making the head from which an azimuth angle differs scan by 
turns. About the chrominance signal, while making 90 phase shift ******** chroma rotation 
processings perform between two horizontal scanning periods which get mixed up, the cross talk 
was removed with the radial fin type filter which makes a cross talk component offset by 
carrying out subtraction processing of the two signals which were able to give the phase contrast 
of 90 degrees by this chroma rotation mutually. 

[0005] Moreover, in SSB, there are a filter method which takes out only one side of two 
sidebands which spread to the balanced modulating-signal bottom and bottom, respectively with 
narrow band filters, such as a mechanical filter, as a generating method of an SSB signal, and a 
PSN method which carries out multiplication processing of the modulating signal and carrier 
signal by which the phase shift was carried out by a unit of 90 degrees, respectively mutually, 
and compounds only the sideband of either a top or the bottom by carrying out addition 
composition. In this case, although the former filter method is put in practical use, the latter PSN 
method has many advantages theoretically. 

[0006] Thus, a phase shift technique and the technique of the request to the advance of making 
especially the phase shift of 90 degrees performing are very large with the repercussion effect to 
very many technical fields. 
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[0007] Here, there are some which used an all pass filter (APF) which is indicated by CQ 
publishing company publication "transistor technical 1991 year 8 month number} 421 page (the 
phase of APF and relation of a frequency) as a Prior art for making the phase shift of 90 degrees 
perform, for example. 

[0008] Drawing 8 shows the actual example of the phase shift circuit which used the all pass 
filter. 

[0009] The all pass filter APF 1 is constituted by the adjustable conductance amplifier (Gm 
amplifier) 31, the inversed amplifier 41 of an amplification factor 1, and capacity CI in this 
drawing. This APF1 has the equivalent resistance Rl which the Gm amplifier 31 forms, and the 
phase characteristic al (= 1/1) set up by capacity CI, and it is made it to carry out a phase shift, 
transmitting an input signal Vin on fixed gain. [ Rl, CI ] That is, only a phase is shifted, without 
being accompanied by gain change. Phase contrast can be given between the signals Vo which 
do not transmit by this the signals VI and APF1 which transmitted APF1 . 
[0010] Drawing 9 shows an example of the phase shift property acquired with the above- 
mentioned all pass filter APF 1. 

[001 1] As shown in this drawing, the phase of the signal VI to which you were made to transmit 
APF1 on fixed gain is shifted according to a frequency (phase shift). Here, if the above- 
mentioned property parameter al is chosen suitably, the phase shift circuit which performs the 
phase shift of about 90 degrees in a predetermined frequency region can be formed. 
[0012] 

[Problem(s) to be Solved by the Invention] However, it was shown clearly by this invention 
persons for there to be the following problems in the technique mentioned above. 
[0013] That is, in the conventional phase shift circuit mentioned above, even if it is going to 
acquire a neighboring phase shift angle 90 degrees since change of the phase shift angle by the 
frequency is large for example, as shown in drawing 9 , the frequency span wl from which a 
neighboring phase shift angle is acquired the 90 degrees will be limited quite narrowly. 
[0014] For this reason, in the radial fin type filter mentioned above, for example, since [ which 
the frequency band of that low-pass chroma signal calls / that it continues being the low-pass 
chroma signal whose chroma signal reproduced from the magnetic tape is 629**500kHz, and / 
129-1 129kHz ] it reached far and wide very much, it was actually impossible to have made the 
phase shift of about 90 degrees perform over that whole low-pass chroma signal region. That is, 
with the low-pass chroma signal, since the frequency- span ratio (129-1 129kHz) of a signal 
became about 10 times, chroma rotation processing by the phase shift was not able to be 
performed. 

[0015] Then, after carrying out frequency conversion of the low-pass chroma signal 
(629**500kHz) to a high region chroma signal (for example, 3.579545MHz**500kHz), he was 
trying to make ** chroma rotation perform to a phase shift in the former. If it is this, since the 
frequency-span ratio (**500kHz / 3. 579545MHz) of a signal will be reduced to about ten%, the 
phase shift of about 90 degrees can be made to perform over all the bands of the high region 
chroma signal, and the chroma rotation processing by the phase shift is attained. 
[0016] However, in chroma rotation processing of a high region chroma signal, the problem that 
the configuration of a delay means only for 1 horizontal-scanning period to make it delayed 
became large-scale had produced the chroma signal. As a delay means, although the glass delay 
line or CCD (charge-coupled device) is generally offered, the glass delay line has variation in the 
signal magnitude of attenuation and the amount of delay, respectively, and the trouble which 
must compensate transducer gain and a phase produces it. 
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[0017] Although fixed delay can be performed by CCD's carrying out the AD translation of the 
signal sampled with the fixed clock frequency, and making a serial carry out a multistage shift 
transfer, the clock frequency of the sampling sake requires the more than twice of signal 
frequency at least. Therefore, in order only for 1 horizontal-scanning period (63.56microsec) to 
delay a high region chroma signal, a huge number of transfer number of stageses were needed, 
and this was set to one of the big causes of a cost rise. 

[0018] Moreover, although the direction of the PSN method which can generate SSB by 
processing more nearly mathematical than the filter method with which a configuration uses a 
complicated and expensive mechanical filter and a multi-component crystal filter about SSB 
mentioned above was excellent in the principle target, it was very difficult to have made the 
phase shift of about 90 degrees perform over all the bands to the sound signal which has the large 
frequency bandwidth of 300-3000kHz, for example. This difficulty obstructed utilization of a 
PSN method. 

[0019] the purpose of this invention is to offer the technique of carrying out as [ acquire / the 
signal which has the phase contrast of about 1 law over a large frequency range as the 
comparatively easy and low cost configuration which does not need a troublesome compensation 
adjustment, etc. is also ], and enabling large improvement in the engine performance of a radial 
fin type filter, an SSB generating circuit, etc. thereby, for example. 
[0020] The other purposes and descriptions will become clear from description and the 
accompanying drawing of this specification at said row of this invention. 
[0021] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0022] Namely, while preparing the 1st all pass filter which it is placed between the 1st signal 
paths and presents the 1st phase characteristic, and the 2nd all pass filter which it is placed 
between the 2nd signal paths and presents the 2nd phase characteristic A difference is given to a 
phase characteristic between the two above-mentioned all pass filters so that predetermined 
phase contrast may be acquired over a predetermined frequency range between the 1st signal 
path and the 2nd signal path. 
[0023] 

[Function] According to the means mentioned above, the section which changes while the phase 
shift angle in the 1st signal path and the phase shift angle in the 2nd signal path maintain a 
mutual almost fixed difference can be formed over a comparatively large frequency range. 
[0024] the purpose of carrying out as [ acquire / the signal which has the phase contrast of about 
1 law over a large frequency range as the comparatively easy and low cost configuration which 
does not need a troublesome compensation, adjustment, etc. by this is also ], and enabling large 
improvement in the engine performance of a radial fin type filter, an SSB generating circuit, etc. 
thereby, for example is attained. 
[0025] 

[Example] Hereafter, the suitable example of this invention is explained, referring to a drawing. 
In addition, in drawing, the same sign is taken as the same or the thing which shows a 
considerable part. 

[0026] Drawing 1 shows the 1st example of the broadband phase shift circuit where the 
technique of this invention was applied. The 1st all pass filter with which it is placed between the 
1st signal paths by 1, and is placed between the 1st signal paths 1 by APF1, As for the 2nd all 
pass filter with which it is placed between the 2nd signal paths by 2, and is placed between the 
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2nd signal paths 2 by APF2, an input signal with common Vin, and VI, the 1st signal path 1, i.e., 
the output signal of APF1, and V2 are the 2nd signal path 2, i.e., the output signal of APF2. 
[0027] An input signal Vin is branched and transmitted to the 1st signal path 1 and 2nd signal 
path 2. 

[0028] The all pass filters APF1 and APF2 are a kind of active filters, and the phase shift of them 
is carried out, transmitting an input signal Vin on fixed gain. That is, only a phase is shifted, 
without being accompanied by gain change. 

[0029] The 1st all pass filter APF 1 is constituted by the adjustable conductance amplifier (Gm 
amplifier) 31, the inversed amplifier 41 of an amplification factor 1, and capacity CI, and has the 
equivalent resistance Rl which the Gm amplifier 31 forms, and the phase characteristic al (= 
1/1) set up by capacity CI. [ Rl, CI ] Similarly, the 2nd all pass filter APF 1 is constituted by the 
adjustable conductance amplifier (Gm amplifier) 32, the inversed amplifier 41 of an 
amplification factor 1, and capacity C2, and has the equivalent resistance R2 which the Gm 
amplifier 32 forms, and the phase characteristic al (= 1/2) set up by capacity C2. [ R2 C2 ] 
[0030] The phase shift of -pi/4 is performed to the signal VI which transmits the 1st signal path 
1 by angular-frequency omega=a 1 to an input signal Vin by the 1st all pass filter APF 1 which 
has the phase characteristic of al=l / Rl, and CI. Moreover, the phase shift of -pi/4 is performed 
to the signal V2 which transmits the 2nd signal path 2 by angular-frequency omega=a 2 to an 
input signal Vin by the 2nd all pass filter APF 2 which has the phase characteristic of a2=l / R2, 
and C2. 

[0031] When it sets up so that it may be set to al<a2, both the signals VI and the phase contrast 
phi between V2 are as follows. 
phi=2{arctan(omegax/al)-arctan (omegax/a2) 
=2 {arctan(fx/fl)-arctan(fx/f2) 

In addition, omega x is the angular frequency (rad/s) of the signal which passes signal paths 1 
and 2. 

For fx, omegax/2pifl is 1 / 2 pi-a 1 (Hz). 
f2isl/2pi-a2(Hz). 

[0032] Drawing 2 shows the phase change curve to the frequency of the 1st and 2nd all pass 
filter APF1 and APF2 mentioned above. In this drawing, VI shows the phase change curve of 
the 1st all pass filter APF 1, and V2 shows the phase change curve of the 2nd all pass filter APF 
2, respectively. The rate of a phase change to the frequency of each signals VI and V2 serves as 
max near 90 degrees. For this reason, the frequency spans wl and w2 to which that phase is 
settled in about 90 degrees are very narrow about both VI and V2. However, the section which 
changes while the phase shift angle in the 1st signal path 1 and the phase shift angle in the 2nd 
signal path 2 maintain a mutual almost fixed difference is formed over the comparatively large 
frequency range. 

[0033] Drawing 3 shows the two above-mentioned signals VI and the change condition over the 
frequency of the phase contrast phi between V2 (VI -V2). As shown in this drawing, the phase of 
each signals VI and V2 changes near a lot 90 degrees, but if its attention is paid to the phase 
contrast (V1-V2) of both the signals VI and V2, the phase contrast (V1-V2) can be settled in the 
range of about 90 degrees in the quite large frequency span w3. the signal which has the phase 
contrast of about 1 law over a large frequency range as the comparatively easy and low cost 
configuration which does not need a troublesome compensation, adjustment, etc. by this is also 
can be acquired. 

[0034] For example, it is al=3.14xlO A 5 (rad/s) in the circuit shown in drawing 1 . 
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a2=21,98xlO A 5(rad/s) 

When (However, A shows BEKI), two signal paths 1 and the phase contrast acquired among two 
become as it is shown in the next table. 

Frequency f (Hz) Phase angle of 1 Two phase angles 70kHz of phase contrast between 1 and 2 - 
109.0 degrees -22.6 degrees -86.4 degree 100K - 126.8 -31.8 - 95.0200K - 152.0 -59.4 - 
92.6250K - 157.4 -71.0 -86.4300K -161.0 -81.2 -79.8 - phase contrast is settled in the range of - 
86.4-92.6 degree in this case in the 70-250kHz frequency range. 

[0035] Drawing 4 shows the 2nd example of this invention. In addition to the configuration 
shown in drawing 1 , in the example shown in this drawing, the amount of phase shifts in a high 
region frequency is amended by adding the secondary all pass philharmonic APF 3 to a serial in 
the direction of the 1st signal path 1. As for 31-34, in this drawing, Gm amplifier, and C1-C4 are 
capacitative elements. 

[0036] Here, suppose that the time constant parameters gml-gm4 (microsecond) in capacity Cl- 
C4 and the Gm amplifier 31-34 were set up as follows. 

C1=50PF 1= 22.93micro sC2of gm(s) =10PF 1= 25.96micro sC3of gm(s) =10PF 1= 
13 1.81 micro sC4of gm(s) =10PF Two signal paths 1 and the phase contrast acquired among two 
become as it is shown in the next table in this case 1= 220.0 microseconds of gm(s). 
Frequency f (Hz) 100kHz of phase contrast between 1 and 2 - 87 degree 200K - 99300K - 
96400K - 93500K - 90600K - 88700K -90800K -90900K -931000k -93 - phase contrast is 
settled in the range of -87-99 degree in this case in the 100-1000kHz frequency range. 
[0037] As mentioned above, while preparing the 1st all pass filter which it is placed between the 
1st signal paths 1, and presents the 1st phase characteristic, and the 2nd all pass filter which it is 
placed between the 2nd signal paths 2, and presents the 2nd phase characteristic So that 
predetermined phase contrast may be acquired over a predetermined frequency range between 
the 1st signal path 1 and the 2nd signal path 2 By giving a difference to a phase characteristic 
between the two above-mentioned all pass filters, the section which changes the phase shift angle 
in the 1st signal path 1 and the phase shift angle in the 2nd signal path 2 while maintaining a 
mutual almost fixed difference can be formed over a comparatively large frequency range. 
[0038] the signal which has the phase contrast of about 1 law over the large frequency range 
where the ratio of a minimum and an upper limit also amounts to a single figure as the 
comparatively easy and low cost configuration which does not need a troublesome 
compensation, adjustment, etc. by this is also can be acquired. 

[0039] Drawing 5 shows the example of the Kushigata filter for low-pass chroma signal 
regeneration constituted using the broadband phase shift circuit of this invention. 
[0040] A delay means 101 to give the delay for 1 horizontal-scanning period (63.56 
microseconds) to the low-pass chroma signal (629kHz**500kHz) Vin with which the radial fin 
type filter shown in this drawing was reproduced from the magnetic tape of VTR, The broadband 
phase shift circuit 100 which gives the phase contrast of about 90 degrees between the 1st signal 
VI delayed with this delay means 101, and the 2nd signal V2 which has not been delayed, This 
phase shift circuit 100 is consisted of by the arithmetic circuit 102 which subtracts between the 
1st signal VI and the 2nd signal V2 which were able to give phase contrast (or addition 
processing). 

[0041] The broadband phase shift circuit 100 can make this broadband phase shift circuit 100 
perform the phase shift of about 90 degrees over the perimeter wave number band of a low-pass 
chroma signal here, although the broadband phase shift circuit of this invention mentioned above 
is used. 
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[0042] Moreover, the delay means 101 is constituted using CCD and delayed in a part for 1 
horizontal-scanning period by carrying out the AD translation of the low-pass chroma signal 
sampled with a fixed clock frequency, and making a serial carry out a multistage shift transfer. 
At this time, the clock frequency of that sampling sake should just be twice [ more than ] the 
highest frequency (1 129kHz) of a low-pass chroma signal (629kHz**500kHz). Therefore, as 
compared with the Prior art which a part for 1 horizontal-scanning period of a high region 
chroma signal (3.579545MHz**500kHz) is sampled [ Prior art ], and carries out a multistage 
shift transfer, there are few transfer number of stageses of CCD sharply, and they end. 
[0043] Drawing 6 shows the example of the SSB generating circuit constituted using the 
broadband phase shift circuit of this invention. 

[0044] The SSB generating circuit shown in this drawing is an SSB generating circuit of a phase 
shift method. Two modulating signals, the 1st and the 2nd, Asin which have the phase contrast of 
about 90 degrees for a modulating signal (sound signal) fin over the frequency band (for 
example, 300-3000Hz) at large (mt) The subcarrier generating circuit 1 1 1 which generates two 
carrier signals (nt), the 1st and the 2nd, Bsin (nt) and Bcos with the broadband phase shift circuit 
100 divided into Acos (mt), and the phase contrast of about 90 degrees, two modulating signals, 
the 1st and the 2nd, - on the other hand - Asin (mt) and two carrier signals, the 1st and the 2nd, 
- on the other hand - B (with the 1st multiplication circuit 1 12 which carries out multiplication 
processing of the cos (nt)) The 2nd multiplication circuit 113 which carries out multiplication 
processing of another side Acos (mt) of two modulating signals, the 1st and the 2nd, and another 
side Bsin (nt) of two carrier signals, the 1st and the 2nd, It has the adder circuit 1 14 which carries 
out addition composition of the sin (nt). the output ABsin of each 1st and 2nd multiplication 
circuit (mt) -- cos (nt) and ABcos (mt) - The signal (n+m) f, i.e., an SSB signal, of only a single- 
sided sideband (USB) can be acquired from output Vout(=ABsin (m+n)) t of an adder circuit 
114. 

[0045] Use **** can make this broadband phase shift circuit 100 perform [ circuit / of this 
invention which mentioned above the broadband phase shift circuit 100 / broadband phase shift ] 
the phase shift of about 90 degrees here over the perimeter wave number band (300-3000Hz) of a 
sound signal. 

[0046] A good SSB signal can be generated by mathematical processing, without a configuration 
using a complicated and expensive mechanical filter and a multi-component crystal filter by this. 
[0047] In addition, since what is necessary is just to give the phase contrast of about 90 degrees 
in the frequency region of a carrier signal fii, the subcarrier generating circuit 1 1 1 can be 
constituted using the phase shift circuit 115 about 90 degrees of a narrow-band. 
[0048] Drawing 7 shows the connection in the case of replacing SSB the top (USB) and the 
bottom (LSB) of a sideband in the SSB generating circuit shown in drawing 7 . As shown in this 
drawing, in the SSB generating circuit of a PSN method, a part of exchange of a top sideband 
(USB) and a bottom sideband (LSB) can also be easily performed only by modification of 
connection. 

[0049] As mentioned above, although invention made by this invention person was concretely 
explained based on the example, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to the above-mentioned example, and does not deviate 
from the summary. 

[0050] For example, an all pass filter can also be constituted from a digital filter simulated by 
digital data processing. 

[0051] Although the above explanation explained the case where invention made by this 
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invention person was mainly applied to a phase shift circuit about 90 degrees which is a field of 
the invention used as the background, it is not limited to it and can apply also to broadband phase 
shift circuits other than 90 degrees. 
[0052] 

[Effect of the Invention] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0053] that is, the signal which has the phase contrast of about 1 law over a large frequency 
range as the comparatively easy and low cost configuration which does not need a troublesome 
compensation, adjustment, etc. is also can be acquired, and the effectiveness that the technical 
repercussion effect of enabling improvement in the engine performance large in a radial fin type 
filter, an SSB generating circuit, etc. thereby, for example is acquired is acquired. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the 1st all pass filter which it is placed between the 1st signal paths and 
presents the 1st phase characteristic, and the 2nd all pass filter which it is placed between the 2nd 
signal paths and presents the 2nd phase characteristic The broadband phase shift circuit 
characterized by giving a difference to a phase characteristic between the two above-mentioned 
all pass filters so that predetermined phase contrast may be acquired over a predetermined 
frequency range between the 1st signal path and the 2nd signal path. 

[Claim 2] The broadband phase shift circuit according to claim 1 characterized by acquiring the 
phase contrast of about 90 degrees over a predetermined frequency range between the 1st signal 
path and the 2nd signal path according to the difference of the phase characteristic between the 
1st and 2nd two all pass filter. 

[Claim 3] Two all pass filters, the 1st and the 2nd, are broadband phase shift circuits according to 
claim 1 or 2 characterized by being the filter which has capacity and the phase characteristic set 
up by resistance, respectively. 

[Claim 4] Two all pass filters, the 1st and the 2nd, are broadband phase shift circuits given in 
either of claims 1-3 characterized by using the equivalent resistance which adjustable 
conductance amplifier forms, respectively. 

[Claim 5] A broadband phase shift circuit given in either of claims 1-4 characterized by for the 
1st and 2nd signal path having not been, but adding the secondary all pass filter to a serial at ** 
one side. 

[Claim 6] A broadband phase shift circuit given in either of claims 1-5 characterized by 
constituting an all pass filter from a digital filter simulated by digital data processing. 
[Claim 7] A delay means to give the delay for 1 horizontal-scanning period to the low-pass 
chroma signal reproduced from the magnetic tape, The broadband phase shift circuit which gives 
the phase contrast of about 90 degrees between the 1st signal delayed with this delay means, and 
the 2nd signal which has not been delayed, It is the radial fin type filter constituted from the 1st 
signal which was able to give phase contrast in this broadband phase shift circuit, and the 2nd 
signal by the arithmetic circuit which performs subtraction or addition processing. While the 
above-mentioned broadband phase shift circuit has the 1st all pass filter which it is placed 
between the 1st signal paths and presents the 1st phase characteristic, and the 2nd all pass filter 
which it is placed between the 2nd signal paths and presents the 2nd phase characteristic The 
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radial fin type filter characterized by giving a difference to a phase characteristic between the 
two above-mentioned all pass filters so that the phase contrast of about 90 degrees may be 
acquired over a predetermined frequency range between the 1st signal path and the 2nd signal 
path. 

[Claim 8] The broadband phase shift circuit which divides a modulating signal into two 
modulating signals, the 1st and the 2nd, which have the phase contrast of about 90 degrees over 
the frequency band at large, The subcarrier generating circuit which generates two carrier 
signals, the 1st and the 2nd, with the phase contrast of about 90 degrees, The 1st multiplication 
circuit which carries out multiplication processing of one side of two modulating signals, the 1st 
and the 2nd, and one side of two carrier signals, the 1st and the 2nd, The 2nd multiplication 
circuit which carries out multiplication processing of another side of two modulating signals, the 
1st and the 2nd, and another side of two carrier signals, the 1st and the 2nd, It is the SSB 
generating circuit of the phase shift method which has the adder circuit which carries out 
addition composition of the output of each 1st and 2nd multiplication circuit. The phase shift 
circuit of the above 1st While having the 1st all pass filter which it is placed between the 1st 
signal paths and presents the 1st phase characteristic, and the 2nd all pass filter which it is placed 
between the 2nd signal paths and presents the 2nd phase characteristic The SSB generating 
circuit characterized by giving a difference to a phase characteristic between the two above- 
mentioned all pass filters so that the phase contrast of about 90 degrees may be acquired over a 
predetermined frequency range between the 1st signal path and the 2nd signal path. 
[Claim 9] A subcarrier generating circuit is an SSB generating circuit according to claim 8 
characterized by consisting of frequency regions of a carrier signal using the narrow-band phase 
shift circuit which gives the phase contrast of about 90 degrees. 

[Claim 10] The SSB generating circuit according to claim 8 or 9 characterized by constituting an 
all pass filter from a digital filter simulated by digital data processing. 
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